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Indonesia’s degree of competitiveness in attracting investment is relatively low compared 
to other ASEAN countries, e.g., Singapore, Malaysia, Thailand, and Vietnam, despite the 
country’s potential resources. Specifically, low labour productivity in industrial sector led 
to lower degree of investment competitiveness in Indonesia. Thus, this study aims to 
examine the transformation of economic structures and factors determining the regional 
labor productivity in industrial sector in Indonesia. This study employs multiple 
regression method with panel data approach on 34 provinces in Indonesia from 2014 to 
2019. This study suggests that, in general, the decline of agriculture sector share in the 
Eastern part of Indonesia was greater than the Western part of Indonesia. Furthermore, 
the composition of labor absorption in Sulawesi, Maluku, Papua, and Kalimantan decline 
periodically. This research also suggests that the factors leading to improvement of 
productivity in the Industrial sector in Western part of Indonesia is real wages. Moreover, 
provision of electricity is the contributing factor and hampers labor productivity in the 
Eastern part of Indonesia. This study further concluded that supply of electricity is 
substitutional to labor which result in the decline of productivity.  
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Industrial sector’s contribution on Indonesia’s gross domestic product (GDP) has 
weakened from 21.02 percent in 2014 to 19.70 percent in 2019. Such phenomenon occurs 
due to declining total exports of the non-oil and gas, industry, and mining sector exports. 
Non-oil and gas exports contributed US$ 146 billion out of US$ 176 million in 2014, 
which decreased by US$ 141.7 billion out of US$ 153.1 million in 2019. The industrial 
sector contributed US$ 117.3 million in 2014 and decreased to 115.7 million in 2019. 
Such decrease indicates problems of productivity, crisis, uncertainty of global demands, 
and volatile exchange rates. Thus, addressing the issue of industrial sector’s development 
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Despite highest contribution to total GDP, labour absorption in industrial sector in 
Indonesia is relatively low compared to the agricultural sector. In opposition with findings 
of Chenery & Syrquin (1975), increasing role of industrial sector in Indonesia is not 
followed by the transition of labour absorption from agriculture sector to industrial sector 
as shown in Figure 1. Furthermore, production transformation and physical and capital 
accumulation in industrial sector appears to disregard the shift in structure of labor in 
Indonesia. As evident in Figure 1, the shift of labor structure appears to be notoriously 
slow.  
 
Source: Statistics Indonesia (2020) 
Figure 1. Comparison of the proportion of labor in agricultural sector and industrial sector in 
Indonesia, 2014 - 2019 
Figure 1 shows that the labor absorption in agriculture sector reached 34 percent in 
2014, while the percentage of labor absorption in industrial sector reached 13.63 percent. 
In 2019, the percentage of labor absorption in agriculture sector relatively declined to 
29.46 percent, while industrial sector absorp 14.09 percent of labor. The increase of 
percentage of labor in industrial sector was found insignificant compared to the decrease 
of labor in the agriculture sector. Furthermore, labor’s level of education revealed that 
73.36 percent of labor in the agriculture sector were elementary school graduates, while 
57.94 percent of labor were secondary school graduates. Comparatively, the educational 
background in the two sectors shows that the labor in industrial sector have higher 
productivity rate. However, the absorption rate of labor in the industrial sector is relatively 
slow.  
 
Source: Statistics Indonesia (2020) 
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Lower absorption rate of labor in industrial sector induces increase of educated 
unemployment in Indonesia. Figure 2 reveals the decline of unemployment rate for senior 
high school graduates, while unemployment rate of university graduates increases since 
2014. Such phenomenon indicates lower productivity rate of industrial sector in 
Indonesia. However, recent literature provided debates regarding the association between 
unemployment rate and productivity. Bräuningera & Pannenberg (2002) suggested that 
long-term productivity rate tends to decline with increasing unemployment rate, since 
employment opportunities in the formal sector is relatively low. On the contrary, the study 
of Amassoma & Nwosa (2013) in Niger has pointed out that the unemployment rate is 
insignificant to productivity growth. Accordingly, we found gap in perceiving the 
correlation between unemployment and productivity in existing literature. Thus, to fill in 
the gap in recent literature, examining the association between unemployment and 
productivity is important.  
Furthermore, recent literature argued that lower productivity rate induced lower 
competitiveness rate on investment. In fact, investment and productivity specifically 
correlates, as it is proposed by findings of by Holman, Joyeux, & Kask (2008). The study 
emphasized that investment and labor productivity are main factors in boosting the quality 
of the industrial sector. As a result, the market of the industrial sector will boost 
productivity at the workplace. Zhu & Tan (2001) further confirm the main idea by 
investigating the feedback effect between the FDI intensity per capita and labor 
productivity in China. Thereby, the productivity of labor has become a primary concern 
to accelerate economic growth. Thus, improving labor productivity rate is important in 
inducing higher competitiveness rate in investment, which further accelerate economic 
growth in the long term.  
Accelerating productivity relies on the internal factor of labor, such as education, 
health, and work hour. Improvement of labor productivity is inseparable from the increase 
of education and health level. Education and health became determining factors in 
stimulating productivity. Quantity and quality of education and health is considerably 
significant in actualizing labor productivity (Rangazas, 2002; McCuney, 2001; Dollard 
& Neser, 2013). Recent literature also shows that improvement of education and health 
results in higher demand in labor market which further indicates increasing productivity 
rate (Aísa, Pueyo, & Sanso, 2011). Additionally, work hour also contributes in increasing 
productivity (Soekimana et al., 2011).  
Moreover, in many industrial countries, such as South Korea, investing in human 
capital has been the priority, and it is proven effective to stimulate productivity (Lee, 
2005). Existing literature also highlighted the significance of wage rate in supporting the 
enhancement of labor productivity. This fundamental concept relies on the ide that an 
increase in the real wage can develop productivity. In other words, the real wage 
corresponds to the productivity of labors (Dritsaki, 2016; Goh, 2009). Many studies, 
however, have claimed that ensuring a better wage is not an absolute factor that shapes 
productivity, and vice versa (Strauss & Wohar, 2004). Bester and Petrakis (2004) add that 
the differences in real wages in a company with financial stability are insignificant in 
boosting productivity.  
Existing literature have also determined the significance of economic performance, 
such as role of industrial sector, economic openness, and infrastructure in improving 
productivity and attracting investment. Recent literature concluded the role of industrial 
sector in enhancing productivity (Chen, Jefferson, & Zhang, 2011; Fagerberg, 2000; 
Nakano & Managi, 2008; Carree, 2003). Furthermore, infrastructure is significant in 
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(Mitra et al., 2012). Liberalization or openness induced attracts investmend and increase 
total exports, which further contribute to higher productivity rate and accelerate economic 
growth (Filiztekin, 2000; Amirkhalkhali & Dar, 2019; Wang, 2012). Therefore, recent 
literature provided arguments and debates regarding the association between economic 
performance, productivity, and economic growth.  
Recent discussions on existing literature generates gap in conclusions. Accordingly, 
addressing the issue of labor absorption in industrial sector, productivity, and economic 
growth is needed. Indonesia is the archipelagic country with spatial differences in each 
region, which highlighted the importance of addressing the issue of regional labor 
absorption and sectoral productivity. Moreover, it is crucial to address the issue of labor 
absorption and industrial sector productivity in Indonesia due to spatial differences and 
inequality of development between the Western and Eastern part of Indonesia. Thus, this 
study aims at analysing the development of changes in economic structure in Indonesia 
and determining the factors stimulating productivity of labor in the industrial sector based 
on the comparison among regions in Indonesia.  
 
METHODS 
This study uses panel datasets of 34 provinces in Indonesia which is collected from 
Statistics Indonesia. This study develop few factors which have association with labor 
productivity, such as: 1) level of welfare (portrays by wage, expenditure per capita, 
working hours of productive age, educational level, and life expectancy rate); 2) 
macroeconomic performance (contribution of industrial sector to the economy, 
unemployment rate, and economic openness); and 3) physical infrastructure, such as 
electricity and width of quality roads. Therefore, the multiple regression model is as 
follows:  
𝑃𝐿𝐼𝑖𝑡 =  𝛾0 + 𝛾1𝑊𝑎𝑔𝑒𝑠𝑖𝑡 + 𝛾2𝑆ℎ𝑎𝑟𝑒𝐼𝑛𝑑𝑖𝑡 + 𝛾3𝑂𝑝𝑒𝑛𝑛𝑒𝑠𝑠𝑖𝑡 + 𝛾4𝑈𝑛𝑒𝑚𝑝𝑖𝑡
+ 𝛾5𝐸𝑥𝐶𝑎𝑝𝑖𝑡 + 𝛾6𝑊𝐻𝐿𝑖𝑡 + 𝛾7𝐹𝐷𝐼𝑖𝑡 + 𝛾8𝑆𝐻𝑆𝐺𝑒𝑛𝑖𝑡 + 𝛾9𝑆𝐻𝑆𝑉𝑜𝑐𝑖𝑡
+ 𝛾10𝐸𝐶𝐼𝑖𝑡 + 𝛾11𝑊𝑎𝑦𝑖𝑡 + 𝜀𝑖𝑡 
where PLI, Productivity of industrial sector labor, measured by the input of the labors 
with the output value of gross regional domestic product (GRDP) of the industrial sector 
in each province (IDR); Shareind, Contribution of the industrial sector to provincial 
GRDP (in percentage); Openness, the economic openness measured by comparing the 
import value and provincial export value (IDR); Unemp, The unemployment rate in each 
province (in percentage); ExpCap, The average provincial expenditure per capita (IDR); 
WHL, The number of labor with working hours above 35 hours per week in each 
province; FDI, The value of foreign investment in each province (USD); SHSGen, the 
number of senior high students in each province; SHSVoc, The number of vocational 
high school students in each province; LE, Provincial life expectancy rate per year; ECI, 
Capacity of electrical installation in each province (Megawatt); Way, the width of roads 
in good condition (Km). 
Since the study employs a panel data analysis, we firstly conduct Hausman test to 
determine the appropriate model between fixed effect and random effect model. Prior to 
the statistical test, classical assumption tests were also conducted. Those tests involved 
1) multicollinearity test (to estimate the level of association or correlation between 
independent variables through the number of correlation coefficient (r); 2) 
heteroscedasticity test (to examine whether or not the variances of the residual among the 
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RESULTS AND DISCUSSION 
This study aims to analyse the labor productivity in industrial sector in Indonesia. 
This study further focuses on comparing the agricultural and industrial sector’s 
development in Indonesia to further understand the labor productivity issue in industrial 
sector. Accordingly, this study analyse the elasticity changes of agricultural and industrial 
sector in 2014 to 2019 and further determine the contributing factors of labor productivity 
in industrial sector in Indonesia. This study also focuses on the spatial differences in 
sectoral development in Indonesia, which further result in categorization of regions into 
six categories, as follows: Sumatera, Java, Kalimantan, Sulawesi, Bali-Nusra, and 
Maluku-Papua. Therefore, this study develops elasticity changes analysis and panel data 
analysis in examining labor productivity of industrial sector in Indonesia.  
The economic transformation in Indonesia has occurred since the 1980s, along with 
the implementation of deregulation in many sectors. Such changes are represented by the 
fall in the agricultural share and the rise in the share of the secondary and the tertiary 
sector to total GDP. As evident in Table 1, total share of agricultural sector decline from 
2014 to 2019 in each region. Sumatera experienced decline in the share of the agricultural 
sector by 1.53 percent. The decline of agricultural sector in Java, Kalimantan, Sulawesi, 
Bali-Nusra, Maluku-Papua reached 0.87 percent, 1.87 percent, 1.13 percent, 1.71 percent, 
and 1.15 percent, respectively. Moreover, Table 1 shows the decline of elasticity labor 
absorption in agricultural sector in all region from 2014 to 2019, while on the contrary, 
the labor absorption in industrial sector appears to increase in all region.  
Table 1. Changes in the share/economic structure and proportion of labor based on the region 
(island/area) in 2014 and 2019 













Labors in the 
Industrial Sector (%) 
Sumatera (1.53) (0.82) (5.88) 8.42 
Java (0.87) (1.42) (4.79) 6.72 
Kalimantan (1.87) (0.30) (9.75) 9.87 
Sulawesi (1.13) (0.74) (10.56) 10.24 
Bali-Nusra (1.71) 0.82 (6.89) 7.62 
Maluku-Papua (1.15) (1.23) (9.97) 1.69 
Source: Statistics Indonesia (2020) 
Furthermore, Table 1 shows that despite increasing labor absorption in industrial 
sector, the total share of industrial sector appears to decline from 2014 to 2019, except 
for Bali-Nusra. According to the result provided in Table 1, we suggest that the drastic 
drop of agricultural sector in Bali-Nusra induced increase in industrial activities in the 
region, which further increases the industrial sector share. However, other regions, such 
as Sumatera, Java, Kalimantan, Sulawesi, and Maluku-Papua suffers decline of industrial 
sector share despite increasing labor absorption. This result further verifies the main 
argument which highlighted low labor productivity in regional industrial sector in 
Indonesia.  
Following previous analysis, we employ panel data analysis to further address the 
issue of labor productivity in industrial sector in Indonesia. To segregate the spatial 
differences in Indonesia, we further compare the Western (16 provinces) and Eastern (18 
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we have determined specific contributing factors which associate with labor productivity 
in industrial sector. The econometric analysis is further summarized in Table 2.  
The equation model consists of 11 independent variables that are determinant in 
influencing the productivity of the labor in the industrial sector. According to the 
estimation, not all variables in both equations for the western part and eastern part of 
Indonesia are significant and have a positive association. There are only four contributing 
variables in the western part of Indonesia, namely real wages, working hours (above 35 
hours per week), vocational school level, and electricity supply. In the eastern part of 
Indonesia, this study finds seven factors that stimulate productivity; those involve real 
wages, the share of the industrial sector, unemployment rate, working hours (above 35 
hours per week), average expenditure per capita, foreign investment, and electricity 
supply. The variable with the most significant determinant power in boosting the 
productivity of industrial labor in the western part of Indonesia is the real wage; this 
finding contrasts with the one in the eastern area, where the electricity supply is central 
to labor productivity. 
Real wage and working hours are the only variables serving as the contributing 
factors in both the Western and eastern part of Indonesia. Still, the impact of increasing 
the real wage in the Western part of Indonesia is more significant to the productivity 
enhancement compared to the one in the Eastern part. The improvement of the wage for 
the labor every year, for example, by 10 percent, can motivate labor, which further 
increase labor productivity; this notion applies in all regions in Indonesia. Specifically, 
the increase in the minimum regional wage periodically can escalate the productivity in 
the industrial sector; this idea is supported findings in previous studies (Kumar, Webber 
& Perry, 2011; Vergeer, & Kleinknecht, 2014). However, the adjustment of the wage in 
each regions and provinces is different from one area to another; this is due to varied 
performances and capacities of the industrial sector in each region.  
Table 2. Summary of the estimation of contributing factors of labor productivity in the industrial 
sector in Indonesia 
Independent Variable Western Indonesia Area Eastern Indonesia Area 
Coefficient Stat Coefficient Stat 
CONSTANT -0.0039 -0.0107 -0.0756 -2.3856 
LOG(WAGES?) 0.0235 3.1042** 0.0066 3.0810** 
SHAREIND? 0.0007 1.0954 0.0005 1.8304* 
OPENESS? -0.0091 -1.3037 -0.0001 -0.1852 
LOG(UNEMP?) 0.0029 0.3210 -0.0037 -2.3794* 
LOG(WHL?) 0.0102 1.8088* 0.0046 2.5410* 
LOG(EXCAP?) -0.0395 -1.2779 -0.0015 -1.7173* 
LOG(FDI?) -0.0023 -0.9917 -0.0010 -1.8840* 
LOG(SHSGEN?) 0.0093 1.5544 0.0007 0.4737 
LOG(SHSV?) 0.0087 2.1051* -0.0006 -0.3448 
LOG(ECI?) -0.0057 -1.9878* -0.0030 -12.964*** 
LOG(WAY?) -0.0014 -0.3624 -0.0003 -0.4001 
R-Adjusted 0.2592 0.8553 
F-Stat 4.0231 23.597 
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Furthermore, the labor structure in Indonesia is dominated by freelancers or 
outsources, which provided less than 35 working hours per week. According to the 
analysis, such phenomenon decreases labor productivity in industrial sector. Labor 
productivity tends to increase if the working hours is above 35 hours per week, according 
to the econometric analysis. This result appears to be confirmed in Western and Eastern 
part of Indonesia. However, such result differs from recent literature in Garnero et al. 
(2014) in Belgium, which highlighted the increasing productivity of male freelancers with 
above 25 hours of working. The result of this study may differ than the recent findings 
mainly due to spatial differences, technology, and labor initial skills between industrial 
sector development in Indonesia and Belgium.  
 Moreover, labor productivity in industrial sector in Western part of Indonesia are 
driven by vocational education background. This implies that vocational school graduaets 
are considered prepared to enter the industry through their specific skills compared to 
regular school graduates. The result is in line with findings of Min & Tsang (1990) which 
suggested that vocational school graduates have better outputs and productivity than other 
graduates due to their education background. The result of the present study becomes 
relevant to the actualization of the government’s vision to create better curriculum of 
vocation schools to induce high quality labor or worker from vocational schools.  
The slow growth of industrialization in Indonesia, especially in the Eastern area, 
contributes to a high unemployment rate among vocational school graduates. This 
concern urges the realization of new industries or relocation of the industry from Java 
Island to some provinces in the Eastern part of Indonesia. Many investors have criticized 
the issue of electricity in the development of infrastructures. This problem, nonetheless, 
has been addressed. Tovar, Ramos-Real, & Almeida (2010) point out that the provision 
and distribution of electricity are central to shaping the productivity of the industrial 
sector. Recently, the government has continued their endeavor to provide electrical 
supply, thus fulfilling the needs for electricity, and even the supply is in surplus in some 
areas. The result of the present study shows that an improvement in the capacity of 
electrical installation in the Western part of Indonesia has weakened the productivity of 
industrial labor. Similarly, the improved capacity of electricity is not that significant to 
boost the productivity of the labor in the Eastern part of the country since the use of 
machines is substitutional. 
 The existence of industries is basically capable of spurring the productivity of 
labor. According to the estimation result, every increase in the share of the industrial 
sector in the Eastern area of Indonesia is significant to increase the labor productivity in 
the sector. The productivity of labor can be improved along with the improvement of 
TFP. It should be noted that two main factors are central to stimulating the TFP of the 
manufacturing industries. Those factors are the companies that efficiently utilize 
machinery and technical changes through more advanced technological adaptation 
(Surjaningsih & Permono, 2014). 
Unemployment in the Eastern part of Indonesia is impactful on the productivity of 
industrial labor, indicating that every rise in the unemployment rate decreases the 
productivity of the labor in the industrial sector. This finding, however, can be the subject 
of debate since the mainstream economists consider that productivity has a contribution 
to unemployment (Gallegati, Ramsey, & Semmler, 2014). Other than the unemployment 
rate, foreign investment plays a major role in weakening productivity. This finding 
resonates with the previous studies in many Gulf States (Elmawazini, 2014).  There are 
no substantial differences between the productivity of labor in foreign companies and 
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which reveals that either foreign companies or companies owned by minorities have 
lower productivity than local companies in Malaysia. 
 
CONCLUSIONS AND RECOMMENDATIONS 
Conclusion 
The industrial sector’s performance is expected to growth steadily, which further 
transform Indonesia’s economic structure. This study further addresses the issue of labor 
productivity in industrial sector to formulate better policies regarding industrial sector 
development in Indonesia. This study provides several conclusions regarding the analysis 
on changes of economic structure and labor productivity of industrial sector in Indonesia. 
Firstly, the share of agricultural sector has declined from 2014 to 2019, which is also 
followed by the decrease of labor absorption in agricultural sector. Secondly, the labor 
absorption in industrial sector appears to increase. However, the share of industrial sector 
appears to decline, except for the region of Bali-Nusra. This finding highlighted problems 
of labor productivity in industrial sector in Indonesia from 2014 to 2019. Accordingly, 
through econometric analysis, we determine the contributing factors which will result in 
the increase of labor productivity in industrial sector in the Western and Eastern part of 
Indonesia. The result shows that real wage is significant in increasing labor productivity 
in the Western part of Indonesia, while provision of electricity is the main contributing 
factor of labor productivity in the Eastern part of Indonesia. However, the result also 
shows that provision of electricity could either benefit or hamper labor productivity in 
Indonesia. This phenomenon emphasized that electricity supply is indeed substitutional 
to labor. 
Recommendations 
The government should take several recommendations into account. Firstly, 
government needs to reshape the industrial sector development in Eastern part of 
Indonesia. Government needs to relocate and stimulate industrial potential in Eastern part 
of Indonesia according to spatial characteristics in each region. Government also need to 
address the issue of regional inequality in each region to further accelerate infrastructure 
and industrial sector development in Indonesia. Second, government need to consider 
increasing real wages according to macroeconomic performance in Indonesia. The 
capability of social protection for labor is also crucial in reducing economic burden and 
maximize labor’s performance and productivity.  
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